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(57)Abstract:

PURPOSE: To prevent the enlargement of the
microorganism layers on contact materials by improving
the aeration system of the batch-wise waste water

treating device packed with the contact materials 3 in a
treating tank 1.

CONSTITUTION: A 1st air diffuser 4 which is so
constituted that the ascending flow by bubbles for

aeration comes into contact with the contact materials 3 _
and a 2nd air diffuser 5 which is so constituted that the
descending flow by the bubble for aeration comes into
contact with the contact materials 3 are provided. The air
diffuser 4 and the air diffuser 5 are alternately operated.
Sincethe ascending flow and the descending flow come
into contact alternately with the contact materials 3, the
surfaces of the contact materials 3 are washed and the aerobic and anaerobic
microorganisms coexisting on the contact materials 3 affect each other to adequately
suppress the activity. The dislodgment of the microorganism layers by the enlargement is,
therefore, prevented.
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(54) Title: or Invénﬁdn‘ BA‘I‘CH-TYPEWAS’I‘EWATER TREATMENT DEVI’CE
¢n Aﬁstréct

The surfaces of the contact material 3 are
washed and the aerobic and anaerobic microorgan-

.. isms admiked with the coritact matetial 3.a0d affect
cach other to s;Jf'ﬁciendy sup.pms their xmcmorgan-

To prevexit the calargement of the mxcmotgan— :
ism layers on confact thaterial by improving the aera-
uonsystmmabazch-typewastcwamueanngdo-
vncepmkedwithcomadmaxmammamtmwt

tank 1. . ism activity sincc the ascending and descending
Constithtion flows coine into contact alternately with the contact

Al® a:rd;ﬁ'usadmoe4 which is so consti- -
tuted that the ascending flow bytheaerauon bubbles
comes into Gontict withthe contact material 3; and 2
2"and1ffnwdem5wﬁ:chwwconsuwted that -

the dmmdingﬂow by tﬁe aerahoh bubbles com -

ultocohtact\i'iﬂlthﬂﬁnfac(matﬁﬁalfiamprowded.‘
'lheaxrdxﬁuserdcvxee4andthea:rdlfﬁ:serdewce5

are alta'naldy opaa!ed.

Patent Publication 04-250898

material 3. Thus, dislodging of the microorganism
layers due to entargement is prevented.

figure callouts)

Treatment Tank
Filtate

Contact Material

1* Air Diffuser Device
2™ Air Diffuser Device
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Claim 1

Abatch-type wastcv.;atu treatmeat device in
which the batch-typs wastewatet treatitiit device
-has a'trcatment tank filled with contact material, 3 1%
air diffuser medns dispaseasbﬂwme‘as'éumng
ﬂow oommto conlact w:ththe eomzctmatenal. a,

In these types of devices that use cotitact mate-
rial, the repetition of the bubbling cycle results in the
buildup of microorganism layers on the contact ms;
tezial, with the resalt that the anaccobic layer in-

the mon. Moreover, the thickened mictoorganism

L 'lamamapttobecomcdislodged,andwhenmgy

ﬂowoomsintoconlaav'viﬂi'thecomaumatmal.
andsoﬂmchefustandsecondandxfﬁnsumns
opemalmtely

Detailed Dscripiion f the Invexition -
oot
Industrial Field of Use
This invention relates to iniiproved batch-type
wastewater treatineat devices that use contact mate-
. dal
0002
Prior Art
Batch-type wastewater treatment devices have
treatment tanks thiat are filled with contact miaterial
that fetains mictGorganisms. By mixing.and propa-
gating anaerobic and aérobic microorganisms on this
contact material, the contact material controls the
conceatration of active nncmorgamsm, preveating
the excessive propagation of micmorgamsms, '
thereby preventinig the ¢reativn of large quantitics of
activated sludge. At the' samc ume. a poal of the con-
: mctmatcnahs(omcrcascthcmmntpafmnance
of the device. (See, for cxample, the present appli-
<ant’s patent filing 2-86176.) Also, an air diffuser
nwansnsprovxdedm{heuuunmttank.andﬁnc

bubbles arc m!wsed’dunng lhe bubbling phase by the -

air diffuser means to pmmb(e the reaction.

0003 - )
Problents the Invention is Interided to Resolve’

Patent Publicatiorn 04-250898

declm and troublesome replanemcpt beoomes néc-
essary. Preventive measures such as periodic washing

have beca required in'arder t6 prevent these prob- +

“letns.

In light of these issues, the present inveation is
intended to prevent the enlargement of the micrbor-

ganisri layer on the contact material by makiog im- )

provemerits to the bubbling method.-

000s '
Means of Solving the Problems

In order to-achieve this objective, the
batch-type wastewater treatment device of the pre-
sent invention is-provided with a 1™ air diffaser .
means disposed so that the ascending flow makes
coatact with the contact matesial, a 2% air diffuser
means disposed so that the desceading flow makes
caltacththmecontactmumal and solhattheﬁxst
and second air diffuser means are operated alu:r- .
nately.

0006
Operation of the lnven!ion

_ When the first and second air diffuser means
are opemted altemately, the contact material is

. washed because the ascending and descending flows

altcrnately make contact with the contact material so
that geither the aerobic nor anaerobic microorgan-

2

r‘-
l

e 444790
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nating the release of aeration bubbles. from the sir
. diffuser devices 4 and 5. Note that the coritact mate-

isms increase-in quantity, and the microorganism
layer does not become so enlarged that the layer

would become dislodged. rial 3 support structure, wastewater supply pipe, pu-
: rified water takeoff device and other structural parts
- 0007 are omitted from the drawings.
lémbudiiﬁénts o ,
’_._,'.".:m} i Hgtn:ilahdZMthﬁeddbssmoqs -0009. . Lo R 'h :_'.

=S T S lde‘éc—conéﬁﬁitcd’"aa

lsdlemmnttank.znsthewaswwata,hsaplu-
laluy_ofcontactmatuxaL4xsd1e 1% air diffuser de~
VlOe.Slslhe 2™ air diffuser device, 6'is a blower o
. othiér hightpressuie air supply: Thé air diffuser de-
ﬁm4M§a:\‘.conneoted tolhblnghptw;maxr
sllpgly 6:via solenoid’ valves 7 and 8; mpecﬁvely

Since each ofthecomaa materials 3 is uriitized with
a mmoorgamsm holdmg part which may, for exam-
ple; be compnsed of float [sic) and fibrous tnaterial,
sodla!atlkastdunngthcmnoncycle.nlssub-

merged in the Wasteivater 2. I this embodiment,

the ﬁllmg muo of the mncroorgamsm holding part,

whidmmay be'eompnm of fibrous miaterial; is lim--
ited byits diiveasions so that the filfing rate is ap-

proximately from 10% t5.30%. Moreover, the contact

miateriil 3 is Compriscd of multiple clements dis-
posed in contact material masses 10 which are dis-
posedlelanvelydenscly,andthegnps between each
contacrmateml mam 10 become somcwhat wider.

The air diffaser device 4 is disposed beneath
" the contact material mass 10, and the air diffuser de-
vice § is disposed so that it is in locations where the
contaotmamd:ilsnotdlsposed,wh:ch:stosay
ﬂmmsdisposedsomsbeneathmcspaccsbetween
eachofdwcontactnmenalmasss lO.Furthd‘ the
so!enmdvalm7and8areacmatedaltematelym
cycles of several minutes to several tens of minutes
by the cotitrol part that i siot shoin, thereby dlter-

Patent Publication 04-250898

scnbedabovc,anamdmg flow tlmnsm!edb! N
the aeration bubbles released from the d:ﬂ'usetdevxce
4inmedimaonshownbymemwmﬁgum'1
whenlhemrdlﬂ'userdcwoe4opetatcs,ascmds
whilcmkmgcontaawnhtlleeoﬂtactmmumw and
the descendinig flow descends, passing i bgtwien.
each of the contact material masses 10. Moteover;

“when the air diffuser dévice 5 operates, the ascending
flow caused by the aeration bibbles released from

the air diffuser device § in the direction df the arrow -
in Figure 2 ascends without coming into contact with
the contact material 3, and the dmendlng flow de-
scends while coming into contact with the contact
material 3.

0010 .

In this way, the ascending and desceading flows
altemately contact the contact material 3, and the
surface of the contact material is.washed. Also, 252
result of the alternating contact niade by, the oxy-
gen-rich ascending flow and the relaﬁvél& oxy-
gen-poor descending flow, the aerobic and anaerobic
microorganisms combine and propagate on-the con-
tact matcnal 3, and their activation 1s controlled to an
appropriate level. Therefore, the nﬁcroqrgaﬁism Jlayer
docs tot grow to the point that it would Bocoine dis-
lodged, and there is no lopsided i mc:case in enher

aerobic or anaerobic mxctoorgams:ns.

0011

I e 4447214
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* In this cmbodineat, a contact matesial 3 ling
rate of about 10% to 30% has beea selected, Here,
the contact matesial filling rate means the volume of
the filiing thaterial relative to the wastewater voluine
in the treatméat tink. Typically, it is known that
acrobic reattions ire pi'omued whea the quasitity of

*"malf.éitdoonmselythatwhen .

However, whea the filling rate aceed§ appr&x:—
mately 20%, TN immediately begins to decréase,
ThisindicamthatwithapproximﬂelyMa,stbe
boundary, when the filling rate is fow, anaerobic re-
actions are insufﬁcicnt, and whea it exmdsﬂ)%
acmblcmacuonsa:cmmfﬁcxcm.ln tcuhsofT—N

- We bcheve that ﬁl]mg ratés in the Vpclm m

isalarge '“"‘Ety‘féb'i‘fa‘a inaterial thére is
little contact between the oxygen from the microoc-
become anagrobic. Hdweve_r. acrobic reactions are
ficcessary tomducethe bioctiemical oxygen demaiid
(BOD), aid siice aerobie teactiots are promoted

. -When there is lifile, Gofitict miatérial, it is desirable to

minimize the cotitsct material filling rate as a BOD
countenieasure: On hie other hand, in ordeér to re-
duce total nitrogeir (T-N), it is necessary. to balance
reciprocally the. ox:dxzmg reamons m acrobic condi-
tions and the demmfymg reactions in anaerobic con-
dmons,soasa'l‘—.Ngountcr_mcasmc. it is desirable to
incredse the contact. matérial ﬂ'lling.raté to a certain
gkténn ,

0012

- In this connection, Figure 3 shows a typical
examplc of research mults obtained by the inventors,
Compourd wastewater consisting of ghicose, poly-
peptone_, and potassiuin Phosphaté was used. Using
the batcii method. theﬁllmg rate of the contact mate~
rial was changed at a cycle of once perday. Our
study of the relationship between the BOD and T-N

* reduction rate (or the rémoval rate) and the filling

fate indicated that when -the-filling rate is between

0% and 26%, the higheist levels of BOD are objained.

When the filling- rale exweds .20%, BOD immedi-
ately decrwses Moreover, T-N is extremely low
when the filling rate is 0%, and shows a tendency to
increase 'up toa ﬁlﬁng rate of approximately 20%.

Patent Publication 04-250898

—Mowmmmmmw

anaerobic reactions with the luglwet, mmoya;.ma.

0013

Thezefore, by selecting ﬁlhng mm fottlic con-
tact material of from 10% to30%, aﬂdprefmbly
from approximately 15% to 25%, gocd’ ueatmem
results can be obtained for both BOD and‘l'-—N.
This is also an effective muhod for i lmptomg the
above-described air diffusion methbd i orda to-ob-
tain good treatment reactions lhal enable sqﬂicxent
reductions in both BOD and T—N levels, - 'me ﬁlhng

- rate of the contact material can be vanedaooordmg

to the treatmeiit conditions arid thetype of Wiste wa-
ter, so we believe it is possible to select from Arange
that is somewhat broader than the 10% to 30% indi-

cated in Figure 3.

0014
Effect of the Invention

" As described above, in the batels-typk waste-
water treatmént device of this iﬂveﬂﬁéii, the
enlargement of the microorganism lgyer is prevented
and its thickness of this layer is controlled automati-

cally to an appropriate degree because the air diffuser

mmnsnsdtsngned sothatmeascendmg anddc-
scending flows alternately makc contict with tbe
contact material. Moreover, since the mx_(:morgamsm
layer is not dislodged due to enlarg'er'neﬁt, mainte:
nance is simplified because there is no need for'
washing. Furthermore, by selectiné a contact material

4
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filling rate of approximately 10% to 30% as in the

" embodiment, an excellent balance betweea the acro-
bic and anaerobic reactions needed for denitrification
can be obtained, and it is possible to increase the

- denitrification rate.

: ."Bt‘fet Ducnpﬂdnoﬁ ihe Di:a\'vfﬂp

. Figue2 Simplified cioss sectioial view shiowing
N i thecoustmlhon of an canbiodiiient of this
invention -
Symbols
1 Treatment tank
2 Wastewater
3 Coatact iaterial
4 1 air diffuser device
) 5 2* air diffuser device
6 High piessure airsupply
7 Solencid valve '
8 Solencid valve
10 Contact material mass
Figure 3 4
y Rate of reduction (%)
x ‘Coatact material filling rate (%)
Possible selection range
Ideal selection range
s
. Patent Publication 04-250898 ’

=== '—° i —F‘m T e T v o
the coastitution of an embodiment of this

inveation
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